Hydatid cyst is a parasitic disease caused by the tapeworm Echinococcus granulosus. This disease is a rare fi nding in the head and neck region, and its presentation varies according to the area involved. We report the case of a 25-year-old woman who presented with bilateral neck swelling, which was found on histopathologic examination to be caused by a hydatid cyst. The patient underwent surgical drainage of the cyst and a modifi ed radical mastoidectomy, followed by a 3-month course of treatment with albendazole. However, she experienced a recurrence in the left neck region 1 year later. At that time, reexploration of the left mastoid cavity was performed, with debridement of diseased occipital bone and foramen magnum. Intraoperatively, we used a novel method of saline irrigation with 3% hypertonic saline, previously not tested on exposed nerves, in an attempt to prevent further recurrence. Four years after the second surgery, no disease recurrence was found, and no neurologic sequelae were noted. We conclude that hypertonic saline irrigation can be considered as an option for preventing recurrence in cases that are diffi cult to clear surgically, especially around cranial nerves, although more studies are needed to document the safety of this approach.
Introduction
Hydatid cyst is a parasitic disease caused by the Echinococcus granulosus, which is the smallest of the tapeworms (approximately 5 mm in length). 1 Its eggs, which it sheds, are almost spherical, with a size of 38 × 35 µm. 2 The most common sites of hydatid cysts are the liver (60%) and lungs (30%), 2, 3 with occasional reports of their occurring in the spleen, kidney, brain, and bones. In osseous disease, 40% of the disease occurs in the vertebrae. 4 Hydatid disease is a rare fi nding in the head and neck region. We report, to the best of our knowledge, the fi rst case of a bilateral skull base hydatid cyst, with extension into the upper cervical vertebrae and parapharyngeal spaces, in which recurrent disease was successfully treated with intraoperative hypertonic saline irrigation 1 year postsurgically.
Surgeons have used hypertonic saline for a long time in the treatment of hydatid disease in the liver, to prevent recurrence. The concentrations have ranged from 3 to 30%, with a respective increase in the potential for side effects. Hypertonic saline can cause acute hypernatremia, leading to convulsions, intracranial bleeding, necrosis, and myelinolysis, as reported in animal studies. Its effi cacy depends on the concentration used, and its safety in neural tissue has not been studied. 5 Spektor et al reported the fi rst successful use of 3% hypertonic saline irrigation for an extradural but intraspinal hydatidosis without any of the above-mentioned complications. 6 We report the fi rst successful use of hypertonic saline irrigation on exposed nerves with no adverse reaction.
Case report
A 25-year-old woman presented to the clinic with a complaint of bilateral neck swelling. The right upper neck swelling, present for the previous 5 years, was 5 cm in diameter at level 3 of the neck. The patient had previously received antituberculous treatment elsewhere. She had also undergone aspirations of an oropharyngeal swelling, but no histopathology of the specimen had been obtained. Despite treatment, the swelling had persisted, with self-remitting episodes of neck pain.
The left neck swelling appeared 10 months before the patient's presentation to our clinic. It was associated with left facial nerve palsy (House-Brackmann grade IV) and moderate to severe pain in the left temporal and neck regions. Examination of other cranial nerves was normal. The swelling was 3 cm in diameter at level 2 of the neck. The tympanic membrane in the patient's left ear was dull on examination, suggesting serous otitis media. Lateral movement of the neck was limited. A systemic examination was normal.
Computed tomography (CT) (fi gure 1, A) and magnetic resonance imaging (MRI) (fi gure 1, B) showed what appeared to be multiple soft-tissue abscesses in both parapharyngeal spaces. The lateral process of the C1 vertebra was eroded, and the left mastoid cavity was diseased.
Surgical drainage of the right neck abscess produced 30 ml of frank pus. The mastoid cells on the left side were fi lled with granulation tissue, and the sinus plate and mastoid tip were found to be dehiscent, with free communication between the mastoid cavity and the left neck swelling. A modifi ed radical mastoidectomy was performed; the facial nerve was found to be exposed to the granulation tissue. The left neck abscess was also decompressed. Bacterial and acid-fast bacillus (AFB) cultures were negative. A histopathologic examination of the cyst walls revealed that the cyst was a bilateral hydatid cyst.
Postoperatively, the patient was started on a 3-month course of albendazole. On screening for other systemic involvement, ultrasound of the abdomen showed a small, calcifi ed cyst that required no further treatment. Four months postoperatively, both the neck swellings and neck pain had completely resolved, with partial improvement of the left facial nerve palsy to House-Brackmann grade II.
Eight months postoperatively, the patient returned with left postauricular swelling (fi gure 2). An aspirate sample was tested via an indirect hemagglutination antibody (IHA) test; antibody titers were positive. She was therefore again started on a 3-month course of albendazole, along with a short course of ciprofl oxacin. The swelling persisted, and repeat MRI showed residual multilocular cysts in the left skull base region, with erosion of the bones of the left mastoid cavity, occipital condyle, foramen magnum, and the axis and atlas vertebrae; no intradural component was found. A small residual cyst was seen on the right, as well.
Because of the extent of the surgical resection that would be required, it was decided that the patient needed to be reexplored on the left (symptomatic) side only and that the small cyst on the right would be left to be addressed with chemotherapy. This surgery was Figure 1 . A: In this preoperative CT scan, obtained before the fi rst surgery, the cyst wall abuts the axis vertebra and is deeper in the parapharyngeal space on the right (short arrow). The cyst wall on the left is eroding the laminae (long arrow). B: Preoperative T2-weighted MRI scan shows the cyst wall on the right extending into the neck muscles (short arrow). Some granular changes are seen within the cyst (arrowhead). The multiloculated cyst can be seen on the left in the skull base area (long arrow).
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performed 1 year after the fi rst surgery. Reexploration of the left mastoid cavity, with debridement of the diseased occipital bone and foramen magnum, was performed. The 12th cranial (hypoglossal) nerve and neurovascular bundle in the foramen magnum were preserved (fi gure 3). The tissues were irrigated with 3% hypertonic saline for 20 minutes intraoperatively. The dura was intact over the foramen magnum area; only the 12th cranial nerve was exposed to the irrigating fl uid. Histopathologic examination again confi rmed the presence of a hydatid cyst.
Postoperatively no neurologic defi cit was detected in the 12th cranial nerve, and all limb movements were normal. The patient was started again on a 1-year course of albendazole with a rest of 3 weeks every 3 months. She responded well to treatment this time and remained asymptomatic at the 1-year follow-up. However, at this time she presented with a swelling 3 cm in diameter in the right oropharynx. The swelling was aspirated in clinic, producing approximately 5 ml of clear fl uid. Microbiologic examination of the fl uid did not demonstrate any further hydatid disease. An MRI showed a small residual cyst in both parapharyngeal spaces, but the size had decreased, and its involuted walls were consistent with inactive residual cysts (fi gure 4). The patient has had no further recurrences 4 years after her second surgery.
Discussion
The clinical features of hydatid cysts are highly variable and depend on the organ involved. This cyst usually manifests itself as a space-occupying lesion. The symptoms also depend on the organ involved, as well as the Figure 2 . A: In this preoperative CT scan, obtained before the second surgery, the subcutaneous collection of pus below the left pinna is pushing it anteriorly (short arrow), and multiloculated cysts can be seen invading the body and laminae of the axis vertebra (long arrow). B: This preoperative view, also obtained before the second surgery, shows the erosion and destruction of bone in the axis vertebra (arrow). C: Preoperative T2-weighted MRI reveals the residual cyst at the skull base on the right (arrow) and the persistent multiloculated cyst on the left (asterisk). Figure 3 . A: Perioperative photo shows the exposed nerves during the second surgery (V = vertebral artery; C1 = C1 arch; OC = edge of occipital craniotomy; FM = foramen magnum). B: Arrow points to the 12th cranial nerve.
A B
A B C size of the cyst and interaction between the expanding cyst and adjacent organs. Complications caused by cyst rupture include bacterial infection of the cyst and immunologic reactions, such as asthma, anaphylactic shock, or membranous nephropathy secondary to release of antigenic material. 7 Hydatid cysts rarely manifest as a mass in the cervicofacial region, and the diagnosis of such a cyst is quite challenging for the clinician, especially if no prior hydatid cysts have been found at other sites of the body. There have been case reports of hydatid cysts in infratemporal fossa, 1,8 neck muscles, 9 and the posterior triangle of the neck. 10 We found 2 case reports of parapharyngeal hydatid cysts 8, 11 and 1 case report of unilateral multiple hydatid cysts involving the neck and skull base. 4 In our case, we were surprised after the fi rst histopathologic report to fi nd such an extensive involvement of the tissues at the skull base and upper neck region.
Diagnosis. The diagnosis of hydatid disease depends on clinical fi ndings, along with imaging, hematologic, and immunologic tests.
CT is useful for monitoring the lesions during chemotherapy and for evaluation of calcifi cation or postoperative recurrence. Di Palma et al reported CT scan fi ndings for 120 patients. 12 They found that CT alone was diagnostic in 61.5% of patients with hydatid cyst of the liver, lungs, kidney, and spleen. The sensitivity rose to 94.5% when CT was combined with serology. Despite the sensitivity of CT, these cysts exhibit similar features to those seen in an abscess cavity, leading to a missed diagnosis if it is used alone, as in our case.
MRI is rarely used for the exploration of osseous hydatidosis, although it is often used in association with CT for regional appraisal of the disease. The hydatid vesicles are revealed by a hypointense signal on T1-weighted images and a hyperintense signal on T2-weighted images. After surgery, MRI helps detect possible early hydatid recurrences.
Immunodiagnostic tests for the detection of specifi c serum antibodies or circulating antigens have more diagnostic accuracy. The most commonly used include the IHA test for Echinococcus and the enzyme-linked immunosorbent assay (ELISA) for detection of anti-Echinococcus antibody (IgG). IHA can detect 89% of liver and 59% of pulmonary hydatid cysts. 13 It must be kept in mind, however, that cysts of the brain and eye, as well as calcifi ed cysts, produce no or low antibody titers. No such data are available for head and neck hydatid cysts, although in our case, tests done postoperatively were positive.
Treatment.
Complete surgical removal is the preferred treatment for all hydatid cysts whenever they are accessible. The recurrence rate for surgical removal was 16.7 to 24.32% in a series of 458 patients 14 and 25% in a series of 369 patients with a follow-up period of 3.5 to 7.7 years. 7 Treatment of osseous hydatidosis is also surgical. Adapted to each site, it is similar to oncologic surgery. The surgical approach requires complete visualization of the lesion and its relation to adjoining organs in order to anticipate the extent of the resection, potential sacrifi ces involved, and the succession of surgical stages (in vertebral disease surgery may need to be staged).
PAIR (puncture, aspiration, injection, and reabsorption) can be a safe alternative, but it needs further evaluation, especially in the head and neck region. One case has been reported in the literature in which 3% hypertonic saline irrigation was used in conjunction with PAIR in the treatment of an intravertebral but extradural hydatid cyst, with the patient recovering completely from the quadriplegia that had been present before treatment. 6 Hypertonic saline works by inducing coagulative necrosis in tissue. It increases the tissue's electrical conductivity and raises its temperature.
Animal studies have shown that the maximum effect of coagulation is higher when the concentration of saline used is <5%; as the concentration increases, the thermal effect of the saline remains fairly constant but with an increase in the associated side effects, such as unwanted coagulation of surrounding structures. 15 Hypertonic saline can cause acute hypernatremia. The symptoms associated with hypernatremia are primarily neurologic and are related to the severity and rapidity of the onset of change in plasma sodium concentration. The rise in plasma sodium concentration and osmolality causes acute water movement from the brain. This decrease in volume can cause the rupture of cerebral veins, leading to focal intracerebral and subarachnoid hemorrhage. Other manifestations include lethargy, weakness, irritability, seizures, and coma. Hypernatremia in this setting will correct spontaneously if renal function is normal 16 ; aggressive correction should be avoided.
Our case was challenging as the cyst involved the crucial areas of the foramen magnum and the C1 and C2 vertebrae; any further recurrence in this region could have rendered the patient permanently quadriplegic. Chemotherapy has not been found as effective in preventing recurrences in osseous hydatid disease as it is in the treatment of hepatic hydatid cysts. 17 Although there was no previous report in which neural tissue was irrigated with hypertonic saline, because the dura was intact, we decided to take all possible measures to prevent recurrence, including irrigation of the exposed 12th cranial nerve. The 3% hypertonic saline solution was selected because it had minimal potential for causing side effects 15 and good potential for clearing the disease.
In conclusion, an extrahepatic hydatid cyst, especially in the skull base region, is a challenging problem because it is diffi cult to achieve full surgical removal of a multilocular microcystic invasion. The proximity of neurovascular tissue makes it even more diffi cult. We could fi nd no reference in the literature regarding the use of hypertonic saline on neural tissue. However, the good clinical result achieved in our patient, with no neurovascular compromise and no further recurrence, suggests that in the treatment of diffi cult, widespread, multilocular echinococcal cysts, hypertonic saline irrigation can be an option. Nevertheless, more animal studies need to be done to further document the safety of using hypertonic saline on neural tissue, especially in relation to the strength used, as has been done for cases involving liver tissue. 15 
